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Residence address(es) of the inventors), as numbered above (37 C.FJR. Section L51(c)(l)(iii)): 

1. 1 1374 Nora Dr.. Fenton. Michigan 48430 

2. 8090 High Point Trail. White Lake. Michigan 48386 

3. The title of the invention is (37 CUR. Section 1 .51(c)(l)(iv)): 

DIMPLED RECYQ .A BLE SUBSTRATE FOR AN INTERIOR TRIM PANEL 



The name, registration, customer and telephone numbers of the practitioner (if applicable) are 
(37 C.F.R. Section 1.51(c)(l)(v)): 



fft Name of practitioner Peter J. Rashid» Esq. 



US Reg. No. 39.464 Tel. (248^594-0624 

•g Customer No. 010291 

(complete the following, if applicable) 

S3 

* [ ] A power of attorney accompanies this cover sheet. 



The docket number used to identify this application is (37 C.F.R. Section 1.51(c)(l)(vi)): 
Docket No. 65961-0007 



The correspondence address for this application is (37 CJP.R. Section L51(c)(lXvii)): 

Rader. Ks hman & Grauer PLLC 

39533 Woodward Avenue. Suite 140 



Bloomfield Hills. Michigan 48304 



7. Statement as to whether invention was made by an agency of the U.S. Government or under 
contract with an agency of the U.S. Government (37 CF.R. Section 1.51(c)(l)(viii)). 

This invention was made by an agency of the United States Government, or under contract with 
an agency of the United States Government 

[X] No 
[] Yes 

The name of the U.S. Government agency and the Government contract number are: 
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9. Fee 

The filing fee for this provisional application, as set in 37 C.RR. Section 1.16(k), is $160.00, for 
other than a small entity, and $80.00, for a small entity. 

[ ] Applicant is a small entity. 
[X] Applicant is not a small entity. 

NOTE: "A . . . statement in compliance with existing Section 1.27 is required to be filed in each provisional application in 
which it is desired to pay reduced fees." Nonce of April 14, 1995, 60Fea\ Reg. 20,195, at 20,197. 

10. Small entity statement 

[ ] The statements) that this is a filing by a small entity under 37 CJF.R. Sections 1.9 and 
1.27 is(are) attached. 
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)l. Fee payment 

[X] Fee payment in the amount of $160.00 is being made at this time. 

[ ] No filing fee is to be paid at this time, (This and the surcharge required by 37 CJF.R. 
Section 1.16(1) can be paid subsequently.) 

12. Method of fee payment 

[ ] Check in the amount of $ . 



[X] Charge Account No. 18-0013, in the amount of $160.00. 
A duplicate of this Cover Sheet is attached. 

Please charge Account No.18-0013 for any fee deficiency. 



Date: February 19, 2002 

Signature of practitioner 




« Reg. No.: 39,464 Peter J. Rashid. Esq. 



(type or print name of practitioner) 
Tel.: (248)594-0624 Rader, Fishman & Grauer PULC 

39533 Woodward Avenue, Suite 140 
Bloomfieid Hills, Michigan 48304 

Customer No.: 010291 
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DIMPLED RECYCLABLE S UBSTRATE FOR AN INTERIOR TRIM PANEL 



Inventors: Clarence Lipke, Scott Shields 



Background of the Invention 

Field of the Invention 

[0001] This invention is generally related to automotive interior trim panels, and in 
particular to a headliner composed of a fibrous or porous batt material, such as 
polyethylene terephthalate (PET) or the like, and a method for making the same. 



Description of the Related Art 

[0002] It is desirable within the field to produce an automotive trim panel, such as a 
headliner, composed of one type of material thereby permitting easier production along 
with easier recycling of excess or scrap material. The current standard is to use a fibrous 
batt material, such as polyethylene terephthalate (PET), which allows for easy molding 
and recycling. However, current headliners comprised of 100% PET typically lack 
sufficient durability and strength to carry modular components often required by them. 
To accommodate for this lack of durability and strength, either other types of material 
such as glass are added, or simply additional layers or additional material must be used, 
resulting in an overly heavy headliner. 

Summary of the Invention 
[0003] The invention is directed to a substrate for an interior trim panel, such as a 
headliner, including a substrate composed of a fibrous or porous batt material, such as 
PET, which has a significant level of strength while minimizing the use of material and 
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remaining relatively light in weight This is accomplished by forming impressions into a 
first, back side of the PET batt material that extend throughout the full thickness of the 
layer to create projections that extend outward from a second, front side of the batt 
material by compressing both sides of the PET batt material to form a substrate with a 
relatively high density as compared to the conventional substrates. A layer is then 
. attached to the substrate, with the layer and projections of the substrate forming a "I- 
beam" structure that further enhances the strength of the interior trim panel. 

Brief Description of the Drawings 
[0004] In the drawings: 

[0005] Figure 1 is a photograph of a back side of an interior trim panel, such as a 
headliner, in accordance with the present invention; 

[0006] Figure 2 is a photograph depicting a partially cut-away view of a front side of 
a headliner in accordance with the present invention; 

[0007] Figure 3 is a photograph of a side perspective view of a headliner in 
accordance with the present invention; 

[0008] Figure 4 is a simplified depiction of a method of producing a headliner in 
accordance with the present invention. 

Description of the Preferred Embodiment 
[0009] Refemng now to Figs. 1-3, the invention consists of two structural layers, both 
constructed from a fibrous and/or porous material such as polyethylene terephthalate 
(PET) which preferably allows for recycling of the material. The first structural layer 
comprises a substrate 10 formed of a fibrous sheet of PET batt material with a first, front 
side and second, back side. The substrate 10 is formed to have dimples or impressions 
running from the back side to the front side through the full thickness of the substrate 10, 
resulting in corresponding projections extending outward on the front side of the substrate 
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10. Figure 1 reveals the back side of the substrate 10 with impressions 12 into the back 
side projecting toward the front side to form corresponding projections 14 extending 
outward from the front side of the substrate 10. A second structural layer 16 is attached 
to the projections 14 of the substrate 10 which results in a I-beam structure imparting 
greater strength to the headliner than either layer alone possesses. This resulting structure 
is best depicted in the side view of Figure 3. A face fabric 18 can then be applied upon 
the second layer 16 to achieve the appropriate appearance of the headliner in relation to 
the vehicle it will be utilized in. Alternatively, the face fabric 18 may be omitted or the 
second structural layer 16 and the face fabric 18 may be designed to be one in the same. 
[0010] Unlike previous interior trim panels formed with substrates, Applicants 1 use of 
the substrate 10 in which the impressions 12 that extend through its fiill thickness and the 
projections 14 that project outward from the other side by compressing both sides of the 
substrate 10 result in a greater consolidation or higher density of fibers within the 
substrate 10. This process results in significantly enhanced strength while minimizing the 
amount of material used. As a result, a lightweight but sufficiently strong interior trim 
panel can be achieved. 

[0011] In the embodiment depicted in Figs. 1-3, the impressions 12 and 
corresponding projections 14 are circular in shape. However, it will be appreciated that 
the invention is not limited to the shape of the impressions 12 and the projections 14, but 
the invention can be practiced by using a variety of other desirable shapes based on 
matters such as preference, application or production considerations. Such shapes 
include, but is not limited to, diamond, hexagonal, rectangular, octogonal, triangular, or 
the like. 

[0012] As depicted in Figure 1, the impressions 12 and corresponding projections 14 
are arranged in a linear pattern, with neighboring rows being offset from each other. This 
arrangement allows for a greater density of impressions 12 and projections 14 per a unit 
area, leading to greater strength for the substrate 10. However, it will be appreciated that 
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the invention is not limited to this arrangement, but can be practiced by arranging the 
impressions 12 and the projections 14 in a variety of other patterns depending on factors 
such as application or production considerations. Such patterns include, but is not limited 
to, diamond, hexagonal, rectangular, octagonal, triangular, or the like. 
[0013] Figure 5 illustrates a method of manufacturing a headliner or interior trim 
panel corresponding to the preferred embodiment described above. In simplified terms, 
such a method would include forming the substrate 10 from the fibrous batt of PET 
material by means such as a roller press 20 to create the impressions 12 on the back side 
and the corresponding projections 14 extending outwardly from the front side. At the 
same time, the fibrous batt is compressed together on both sides to form the substrate 10 
having a higher density as compared to the uncompressed fibrous batt The second layer 
16 would then be fixedly attached to the substrate 10, and in particular to the projections 
14, by any means known in the art, such as compression heating 22, or the like. The 
subsequent headliner substrate 10 could then be molded into the appropriate form by a 
press 24. 

[0014] In an alternate embodiment of the invention, a second fibrous batt of PET 
material can be placed on the projections 14 before the second layer 16 is fixedly attached 
to the substrate 10. Because the second batt of PET material is formed between the 
projections 14, the alternate embodiment of the invention provides improved sound 
absorbing properties as compared to the first embodiment of the invention. 
[0015] While the invention has been specifically described in connection with certain 
specific embodiments thereof, it is to be understood that this is by way of illustration and 
not of limitation, and the scope of the appended claims should be construed as broadly as 
the prior art will permit. 
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Claims 

What is claimed is: 

1 . A substrate for an interior trim panel having a front side and a back side, 
wherein said substrate is compressed on both sides so as to form 
impressions on one of said sides that extend through a full thickness of 
said substrate so as to create corresponding projections extending 
outwardly from an opposite side. 

2. An interior trim panel for mounting in a vehicle, essentially comprising: 

a substrate having a front side and a back side with said front side facing 
the interior of said vehicle, said substrate being compressed on both sides 
so as to form impressions on one of said sides that extend though a full 
thickness of said substrate so as to create corresponding projections 
extending outwardly from an opposite side, and 

a layer adhered to said projections of said substrate. 

3. The headliner according to Claim 2, wherein said substrate and layer are 
composed of polyethylene terephthaiate (PET), 

4. The headliner according to Claim 2, wherein said impressions project from 
said back side to said front side, 

5. The headliner according to Claim 2, wherein said impressions are arranged 
in a manner so as to have a maximum density of impressions per a unit 
area, 

6. A method for manufacturing a interior trim panel, comprising the steps of: 

compressing both sides of a batt of fibrous material to form a substrate 
having depressions on one side and corresponding projections on an 
opposite side, 

attaching a layer to the projections, and 

molding said substrate and said layer into an appropriate headliner shape. 
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DIMPLED RECYCLABLE SUBSTRATE FOR AN INTERIOR TRIM PANEL 

Abstract of the Disclosure 

An interior trim panel, such as a headliner, formed by a substrate composed of a fibrous 
or porous batt material, such as polyethylene terephthalate (PET). The substrate includes 
a first , back side and second, front side. In order to increase the strength of the substrate, 
dimples or impressions are formed in one side of the substrate and corresponding 
projections are formed extending from the opposite side by simultaneously compressing 
both sides of the fibrous batt. A second structural layer is then attached to the substrate, 
preferably to the projections of the substrate, resulting in a "I-beam" structure that further 
enhances the strength of the interior trim panel. In another embodiment, a second layer of 
fibrous or porous batt material may be placed over the projections before fixedly 
attaching the second structural layer to the substrate. 
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